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Method: LV end-diastolic (LVEDV), end-systolic volumes (LVESV) and
ejection fraction (LVEF) were computed using 4DLVQ software in 55 patients
(57±17 years) and compared to MRI measurements.
Results: Time required for LV volumes analysis by 4DLVQ averaged
147s. A close correlation was observed between MRI and 4DLVQ for
LVEDV(mean=169±83mL, r2=0.89, p<0.001), LVESV (mean=98±81mL,
r2=0.95, p<0.001) and LVEF (mean=47±16%, r2=0.8, p<0.001). In addi-
tion, Bland-Altman analysis showed a good agreement for LVEDV
(SD=29mL), LVESV (SD=24mL) and LVEF (SD=7%) between 4DLVQ
and MRI. Inter-observer for LV volumes and LVEF were 10% and 8%
respectively.
Conclusion: 4DLVQ available online provides an accurate and fast mea-
surement of LV volumes and EF and may contribute to extend the clinical use
of 3D echocardiography in daily practice.
143
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Introduction: The aim of this study is to assess the morphological and
hemodynamic cardiovascular changes of 24 high-level football players, using
Doppler-echocar-diography, and compare them to a similar control group.
Methods and results: Twenty-four elite football players were matched
to 24 normal subjects according to age, sex, and body surface. All partic-
ipants had a clinical examination, resting ECG, Doppler-echocardiography
and a measurement of maximal oxygen uptake (VO 2 max). The echocar-
diographic variables were compared between two groups by the Student’s
t-test and other statistical tests, using the SPSS 12 for Windows software.
Compared to the control group, the wall thickness (10.49+1.04 vs.
7.5+2.04 mm, p<0.05), the LV end-diastolic diameter (57.1+3.70 vs.
41.2+3.65 mm, p<0.01) and left atrium surface (20.16+2.03 vs. 16.16+1.83
cm 2, p<0.01) were significantly more important in football players. The
LV and RV ejection fractions were similar in both groups. The RV long-
axis diastolic diameter (8+0.5 vs. 6.5+1.1 mm, p<0.01) and S-wave using
DTI (0.17+0.02 vs. 0.14+0.02, p<0.05) were more important among foot-
ball players.
Conclusion: This study on the cardiac remodeling in high-level athletes
permits to have a distinctive approach between physiological and pathological
remodeling. This remodeling varies according to the player’s post and exercise
capacities. In a football player, a correlation between physical level and phys-
ical capacity is plausible.
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Real-time three-dimensional echocardiography assessment of left ven-
tricular function: left ventricular volumes underestimation increase
with the dilatation degree
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Aims: Accurate quantification of left ventricular (LV) volumes and ejec-
tion fraction (EF) is important, especially in heart failure patients. Cardiac
magnetic resonance imaging (MRI) is considered as the reference and then we
sought to compare three-dimensional echocardiography (3DE) for LV volumes
and EF estimation, relative to MRI in heart failure patients.
Methods: We studied 24 patients (17 men, age 58 ± 15 years) with history
of heart failure who underwent 3DE (Full volume real-time 3DE – iE33
(Philips Medical system) QLAB workstation) and MRI in a 48-hour delay. No
patient was excluded from the study due to poor image quality.
Results/Discussion: The heart failure etiology was: 41,7% (n=10) ischemic
cardiomyopathy, 50% (n=12) dilated idiopathic cardiomyopathy and 8,3%
(n=2) of patients suffered from heart failure with preserved EF. Mean LV end-
diastolic volume (LVEDV) evaluated by MRI was 208 ± 108mL (121 ± 64
mL/m2), mean EF 31 ± 13% and mean LV end-systolic volume (LVESV) was
149 ± 97 mL. 3DE data sets highly correlated with MRI, especially concerning
EF (r : 0.86, 0.88, and 0.96 for LVEDV, LVESV, and EF, respectively) with
small biases (-55 mL, -44 mL, 1,1%) and acceptable limits of agreement, but
LV volumes are significantly underestimated by 3DE particularly in our
patients with severe LV dysfunction, and 3DE data sets do not correlate as
well as expected. We then determined that with a LVEDV below 120 mL/m2,
3D was more accurate for volumes and EF evaluation. The degree of underes-
timation of LV volumes is significatively correlated with the LV dilatation
degree (r = 0,60 p=0,01).
Conclusion: Compared with MRI, 3DE is a good method to evaluate
LVEF, but 3DE appears to underestimate significantly LV volumes, with the
problem of foreshortened apical views in heart failure patients. As the LVEDV
increase, 3D accuracy simultaneously decrease.
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Background: Right ventricular (RV) function has major prognostic impli-
cations for pulmonary arterial hypertension (PAH). RV function assessment by
echocardiography is challenging in PAH patients. New techniques such as
two-dimensional strain (2DS) and three dimension (3D) echocardiography
may allow assessment of RV function.
Objective: We sought to determine among echocardiographic techniques –
those widely used, 2DS and 3D – which one was the best correlated to mag-
netic resonance imaging (MRI) measurements.
Methods: Fourteen patients with PAH (mean age 58 +/- 17 yr, 7 women)
were evaluated. RV fractional area change (RVFAC), Tei index, peak systolic
velocity (S), Tricuspid Annular Plane Systolic Excursion (TAPSE) were mea-
sured. Global and segmental RV longitudinal deformations were recorded by
2DS echocardiography from 4 apical-chamber views using 6 segments RV
model. Echocardiographic system designed for 3D was Tomtec.
Results: TAPSE, peak S and RVFAC were lower in PAH patients than
control and correlated to MRI (p < 0.005). Global and free wall strain mea-
sured by 2DS and ejection fraction VD (FEVD) by MRI (r = 0.73; p< 0.005)
were inversely correlated. The 3D volume and 3D FEVD were strongly corre-
lated to corresponding measurements obtained by MRI (volume: r = 0.88; p <
0.005) (FE: r = 0.85; p<0.005).
Conclusion: Both 2DS and 3D echocardiography techniques are strongly
correlated to MRI. Simple and reliable 2DS could be preferred to 3D.
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Background: Two-dimensional strain (2D strain) has shown its usefulness
for the assessment of right ventricular function. Normal values in elderly are
still unknown and could have a prognostic value.
Objectives: To compare right ventricular (RV) regional and global longi-
tudinal 2D strain (LS) in old healthy people to young healthy subjects and to
patients with a pathological RV.
Methods: Old subjects without cardiac disease history were prospectively
enrolled in a geriatric department after complete standard echocardiographic
